cooling time, and surface area significantly affect the amount of oil in fried foods [1.2] . However, this involvement is still not clearly understood.
As afood material undergoes frying, both chemical and physical changes take place such as starch gelatinization.
protein denaturation, water vaporization, and crust formation [3] . The movement of water as vapor form causes higher porosity. The formation of pores due to water evaporation allows the oil to penetrate the voids [4] .
Several research works have reported that oil penetrates samples to replace the evaporated water. Gamble et al. [5] found a relationship between moisture loss and oil uptake during the flying of potato slices; bath transfer phenome4 ira were expressed as the linear function; of the square root of the frying time. Moreira et al. [6] stated that higher initial moisture content in tortilla chips resulted in final higher oil uptake. Krokida et al. [7] found that the oil content in French fries decreases as the time for pre-drying increase.
Although oil absorption studies have been widely con- Niohamed et al. [10] IJoiritcd out that increasing the initial water in the rice hour hatter model leads to a reduction in viscosity. greater porosity and more oil absorption. Shih and f)aigle [11] It has been reported that oil absorption takes place in both the frying and the cooling period [15, 16] . Thus, in this study, the amount of net oil absorbed during the frying process was determined independently by removing the oil located at the sample surface just after removal from the frying oil. Figure 2b the suggestion by Gamble and Rice [17] that the oil on the sample surface is sucked into pores due to force caused by vacuum pressure. The variation in IMC affects the degree of gelatinization ability in starchy foods and consequently governs the form ation of structure. Usually, the water-to-starch ratio plays an important role in the degree of starch gelatinization. Starch gelatinizes completely in general when the water-to-starch ratio is higher than 2:1 (weight by weight)
[18], even though it depends on the kind of starch. So, the amount of water in the 40-70% samples was insufficient for gelatiniaation of starch or rapidly evaporated during frying, leading to the incomplete formation of starch gel and greater porosity. Therefore, on the frying process in the 40-70% samples, the steam pressure inside the samples could be considered to control the impeding of oil penetration. On the other hand, for the 80% sample, the These discussion which make a correlate between oil absorption and starch gelatinization were based on the assumption from literature, however, it may necessary to investigate the corresponding with the actual gelatinization data for our used sample.
Conclusions
This study on a wide range of IMC in wheat flour and water mixtures revealed that the initial moisture probobly affects starch gelatinization in the frying process, and consequently, structural changes affect the oil absorption in the final fried sample. That is, it was found the there is a critical IMC for the oil absorption mechanism, from 70 to 80%, which influences alteration in the sample structure due to starch gelatinization. Furthermore, the drying process during the frying of starchy food is not always a diffusion-limited process, but the moisture held due to starch gelatinization plays an important role in completing the drying process. The data about gelatinization of starch in the varying IMC were not shown in this study, however, the information from the other published literature elucidated that the 80% IMC sample was sufficient to be completely gelatinized. In order to get a concrete conclusion, the data for gelatinization is now being gathered. 6 . Acknowledgment
